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Abstract
Early Intervention programs provide evidence-based services to children with developmental
delay from 0 to 3 years of age. Many children eligible for Early Intervention programs are not
successfully referred to services provided by health care professionals for evaluations. The
purpose of this doctoral project is to describe the evidence-based steps in a referral algorithm for
early intervention evaluation to increase referrals by primary care health care providers and to
increase evaluation rates of referred children. A draft algorithm was based on content analysis of
empirical and theoretical literature. Experts in early intervention primary care services reviewed
the draft algorithm, rank its steps, and comment on its content. The algorithm was evaluated for
content validity and revised. This algorithm can be utilized in a primary care pediatric office to
increase the referral rate for children identified in developmental screening and surveillance and
increase connections with Early Interventions services.

Keywords: early intervention, developmental delay, developmental disability, referral algorithm
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The most critical time of a child's development is between 0 to 3 years of age, coinciding
with routine health screenings and primary care visits (Hagan et al., 2017; Lipkin et al.,
2020). The American Academy of Pediatrics (AAP) recommends 13 well child visits during
the first of 3 years of a child’s life (AAP, 2006). In these routine visits, a child is screened
and could be identified as developmentally delayed or at risk for developmental delay. The
standard of care after positive screening is to refer the child and their parent or caregiver for
a formal developmental evaluation (Vitrikas et al., 2017). Formal developmental evaluations
usually occur as a referral to an Early Intervention (EI) county office. EI programs are
federally funded and administered by the states (Centers for Disease Control and Prevention
[CDC] & National Center on Birth Defects and Developmental Disabilities [NCBDDD],
2019).
EI is mandated through Part C of the Individuals with Disabilities Education Act (IDEA)
(United States Congress, 2021). The program provides services to children ages 0 to three
years old and their families with identified developmental delays and disabilities (United States
Congress, 2021). A 25 percent delay in one of more areas of development, informed clinical
opinion, or a condition that has a high probability of delay are all qualifications for services.
Services include speech, physical, cognitive, social, and adaptive therapies, and other types of
services based on the needs of the child and family (CDC & NCBDDD, 2019). The goal of EI
is promoting the optimal development of the child (CDC, 2019). However, state
implementation of EI programs differs considerably. Furthermore, Part C defines of
developmental delay very broadly; therefore, the criteria for at-risk for developmental delay
varies widely by state (Rosenberg et al., 2013, United States Congress, 2021). Broad
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definitions and differing state eligibility criteria create wide disparities in the access to EI
services (Rosenberg et al., 2013).
At least 25% children in the United States are at risk for developmental delay and 15%
of children 0 to 3 years of age have been diagnosed with one or more developmental
disabilities (Kids Count Data Center, 2020; Zablotsky et al., 2019). Additionally, children who
are developmentally vulnerable are less likely to be screened and referred into the EI program
(NCBDDD, 2019). Risk factors for developmental delay include intrinsic factors such as
prematurity, chromosomal abnormalities, congenital heart defects and sickle cell disease, but
also include extrinsic factors influenced by inequities associated by poverty and racism, such as
prenatal and perinatal exposures, foster care, caregiver depression, and other social
determinants of health (Council of Community Pediatrics, 2016; Lipkin, 2020; Trent, 2019).
Despite the large number of at-risk children, there are extremely low percentages of EIeligible children receiving referrals, with even smaller percentages receiving services and
enrolled in EI programs (McManus et al., 2020; Rosenberg et al., 2013). In 2020, only 437,234
children received services through Part C of EI services which is only about 3.7% of US
population, birth through 2 years (U.S. Department of Education, 2021). This essentially leaves
millions of eligible at-risk children without access to services that would significantly prevent
the long-term consequences of developmental delay and/or disability (McManus et al., 2019).
The AAP in 2006 published an algorithm outlining recommendations for universal
developmental screening and surveillance in children 0 to 5 years (AAP, 2006). The AAP
updated the algorithm in 2007 and 2010 to improve early detection and referral of
developmentally and/or behaviorally delayed/at-risk children in primary care (Johnson et al.,
2007; American Academy of Pediatrics Task Force on Mental Health, 2010). Despite universal
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screening recommendations, many disparities exist in referral rates and access (Jimenez et al.,
2014). Access to EI evaluation and services are lower in children of color and families with
limited English proficiency (Council on Community Pediatrics, 2016). Racism and inequalities
in the healthcare system create disparities in access to developmental screening (Trent et al.,
2019). Additionally, children on families with low incomes are also less likely to be screened
and receive services (Lipkin et al., 2020). The effects of poverty on children in the first three
years of life are devastating and permanent (Finegood et al., 2017). The COVID 19 pandemic
has further highlighted these disparities impacting the referral rates for EI by dropping referral
rates for Black and Latino families, dropping service rates for families with low incomes and
limited English proficiency and increasing wait time for services to vulnerable children eligible
for benefits (Gillispie, 2021).
Identifying and addressing factors that affect EI referral and evaluation processes is
essential in connecting children and families to essential services to promote optimal
development. The AAP updates in the screening algorithm did not address the referral process to
EI. The EI referral and evaluation process is comprised of many steps prior to a child receiving
eligible services and leaves many opportunities for failure. There are multiple referral routes,
diverse eligibility criteria, and equity gaps leading to missed opportunities for EI access
(McManus, 2020; Rosenberg et al., 2013). The process also has no centralized tracking system
and therefore there is no way to determine whether a referral leads to an evaluation (Atkins,
2020). Internal EI referral intake processes are not widely available and primary care practices
and EI service practices are siloed, creating many opportunities for referral failures (Twardzik et
al., 2017). Additionally, lack of proper follow up after referral failure creates additional barriers
to evaluation (Atkins et al., 2020). Based on continued low rates of EI utilization and referral
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failures, further improvements are needed to increase access to evaluation and services after a
referral is initiated (Gillispie, 2021).
Interagency collaboration between primary care providers and EI providers are necessary
components of this doctoral algorithm project. Primary care providers place most referrals for EI
evaluations; however, when successful contact with the EI office fails to happen, the feedback
regarding this failure rarely occurs. While the referral process can be complex and challenging
for families, the primary care provider’s input and facilitation of the referral is integral to a
successful connection to the EI office (Decker et al., 2020).
Delay in services that promote a child’s development is a health-related quality of
life issue and has the potential to harm the child’s optimal development leading to significant
disability (Robinson et al., 2017). Lack of EI access to a developmentally delayed or
disabled child causes ripple effects to the child, the family, their community, and society.
García et al. (2016) has stated that EI provided the greatest social and economic return for
disadvantaged children who are at greater risk of developmental delays; a child requires
equitable access to EI services to gain benefit from them.
Local Problem
In Delaware County, Pennsylvania, it is unknown how many children were referred by
a pediatric provider or had a parent or caregiver initiate a self-referral to EI services and failed
to follow up with the evaluation. When contact with a referral service by a family does not
occur, the referring provider is not notified by the EI agency and the reasons why the referral
process was not completed are not identified. Data in 2018 and 2019 showed statewide 12%
of children identified with an Individualized Family Service Plan (IFSP) did not receive EI
services in a timely manner (Pennsylvania State Data Center, 2020). Examining the data from
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Delaware, Chester, and Philadelphia counties from 2015 to 2019, the rates of referrals not
completed within 60 days have risen significantly in the 3 to 5 years age group (Pennsylvania
State Data Center, 2020). The percent of infants and toddlers with IFSP who did not receive
EI services on their IFSPs in a timely manner has consistently been around 10%, meaning 1 in
10 children referred did not receive services within an acceptable time frame for services,
identified by the state as 14 days from agreement of services. (See Appendix A for supporting
data). The data provided did not quantify what the length of a “timely referral” was in the
report.
Problem Statement
Children at risk of developmental delay and/or diagnosed with developmental disability
require timely access to EI evaluation and services as a standard of care to promote development
and increase optimal function. Referral failure limits access to evaluation and therefore eligible
services and may negatively affect optimal developmental progression in identified children.
Disparities in the referral process exist in part due to inequities and insufficient outreach.
Purpose Statement
The purpose of this doctoral project is to create an evidence-based algorithm for primary
care providers to utilize after identification of a child at risk for developmental delay and inform
process after a positive screen for delay in primary care. The algorithm includes a series of
evidence-based steps outlining referral recommendations and steps for providers to improve
evaluation rates by the local county Office of EI. The objective of this quality improvement
project involves standardizing the referral process for primary care providers through tracking of
referrals, identification and consideration of barriers, and interagency collaboration to ensure a
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family is contacted successfully and offered an evaluation. Tracking the referral process may
increase the opportunity for families to successfully complete an evaluation by the EI office. Of
note, because EI is a voluntary program, a family has the right to opt out of an evaluation, but
successful contact with the EI office and offer of an evaluation is the main outcome in this
project.
Project Question
What are the steps of an evidence-based clinical algorithm for primary care providers that
can lead to a successful referral to a county-based EI program?
Conceptual Definitions
Understanding a conceptual definition of an algorithm based on the primary care
provider referral is critical to understanding its success or failure in health promotion and
harm prevention for a child. “An algorithm is a step-by-step formula or set of rules for
solving a problem. It is a schematic representation of the decision-making process composed
of flow diagrams with branching pathways that lead to some desired outcome. The process
leads to a recommended action” (Jablonski et al., 2011, p. 36). Algorithmic decision making
allows a provider, consistent with this project, to evaluate a patient’s referral process using
“yes” or “no” questions for each step. Answers lead to one of two branches in a decision tree.
The primary care provider’s goal in positive developmental screening is a plan most
often including an EI referral. The referral algorithm starts with the identification of a child in
the primary care office, initiating the referral process. The next steps of the algorithm move
along a tree-like structure with evidence-based branch points until a final level, a successful
contact and referral with the county EI office are reached. This algorithm’s purpose will
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address several areas where referral failure occurs. It may ensure a family successfully
connects with the county EI program and is offered an evaluation. The decision tree will be
utilized to determine where potential failures may occur and provide options for providers
and staff during the referral process.
The referral process is comprised of discrete steps visible in the algorithm with an end
point “that results in the transfer of patient care from a referring provider to a secondary
service or provider, and the transfer back when and if appropriate” (Esquivel, 2008, p. 8). The
EI referral process should detail clear paths necessary to reach the EI referral end point. A
successful referral process occurs when a patient is connected to the secondary provider.
However, breakdowns can occur in the referral process and lead to delay, loss of function, or
decreased quality of care. In this case, the communication that a child was connected to the
EI office and offered an EI evaluation is an essential component of the successful referral
completion. This referral process strengthens the relationship between the patient (child and
family), the primary care provider, and the EI service or secondary provider. Referral process
failure occurs when identified obstacles are not addressed and not adapted to a patient
specific need (Oster & Braaten, 2016). The referral algorithm is necessary to provide
evidence-based care to at-risk children and their families.
Review of the Literature
The review of the literature includes three sections. Section one includes the PICO
problem statement and systematized review using a systematic review process. Section two
consists of related literature. Section three contains the framework for this project.
PICO-based Problem Statement
Children with developmental delay, who are identified early and receive services in a
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timely manner, have better lifelong outcomes (McManus et al., 2020). Despite this convincing
association, a majority of those eligible do not receive EI services (Jimenez et al., 2014). Recent
improvements in the process of identification of need, referral, and evaluation by a qualified
provider of EI services have focused on increasing screening efforts (Twardzik et al., 2017).
However, many children who screen positive never complete the process to EI evaluation
(Wallis et al., 2021). These children are seen for a routine wellness check, screen positively, and
are not successfully connected to an EI evaluation. The PICO statement follows:
P/P: Children 0 to 3 years of age with developmental delay or at risk for developmental
delay may not access evaluation and services.
I: Algorithm for primary care health care providers that identifies the failure nodes
following referral and not meeting scheduled visits with health care providers.
C: Usual referral processes initiated by primary care health care providers.
O: Increased completion of EI referral and evaluation for identified children.
Systematized Review
The purpose of this systematized review is to thoroughly examine the literature to
identify factors that promote or disrupt the process for referral of children with developmental
delay and then apply the findings to create an evidence-based referral process represented by an
algorithm. The review will assist in identifying specific components in the referral process for
pediatric patients positively screened for developmental delay and completing EI referral.
Search Process
A systematized review of the literature identified 9 articles. Databases utilized in the
search process were Cochrane, Johanna Briggs Institute EBP Database, CINAHL, Medline,
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PubMed, HAPI, TRIP and ProQuest Dissertations & These Global. Keywords used in the search
process were early intervention, referral and primary care. Boolean connecters used were (“early
intervention” and “referral”) and “primary care.” Inclusion criteria were published in the past 10
years, English language, and research conducted in the United States. The inclusion criteria of
published in the past 10 years were used due the increase in health care and referral technology
during the past decade and the evolution of electronic medical records in primary care settings.
Studies examining the EI referral process prior to this time would not be applicable in an
examination of the evidence. Additionally, as EI programs are specific to the Part C of the IDEA
Act, the criterion of studies published in the United States was also utilized. An individual
electronic journal search was completed on all available issues of the Journal of Early
Intervention as it did not appear in the above search inquiries. One additional article was selected
that met the inclusion criteria. A total of 699 articles were retrieved and 9 met the inclusion
criteria. Search results are reported in Table 1. Duplicates were excluded.
Appraisal of the Literature
Examination of the reviewed literature identified several areas and components in the
referral process that are critical to successful completion to evaluation. Jimenez et al. (2014)
sought to identify parent, child, community and health care provider characteristics associated
with EI referral and multidisciplinary evaluation (MDE) by EI. Using a mixed-methods
secondary analysis from a randomized control trial (RCT) (n = 434) and qualitative interviews (n
= 9), they tested whether EI referral and MDE completion was influenced by parent, child, or
provider characteristics.
Children with special health care needs and with 2 or more domains of concern for delay
were more likely to be referred (Jimenez et al., 2014). Of note, no other parent or community
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factors were associated with EI referral. A faxed referral was more likely to be associated with a
MDE completion along with 2 or more domains of concern for delay. In the qualitative arm of
the study, a provider theme emerged that office procedures influence successful EI referral.
However, the results on referral completion and parent and child characteristics were not
expected. Disparities in EI referrals completion have been reported in the literature; however,
given the study sample was taken from one health system, the results could be affected.
Additionally, causality cannot be assumed by using secondary data and qualitative methods.
However, one consideration for this project was the utilization of technology through referral
faxing from the pediatric office to the office of EI significantly increased referral completion.
Several years later, Jimenez et al., (2017) examined the barriers to EI service receipt in a
RCT. Utilizing a shared clinical decision-making model, 64 parent-child dyads were randomly
assigned into an intervention and control group. The intervention group received a video patient
decision aid on developmental delay and a follow up text 7 to 14 days after the visit. The control
group received the standard of care with a CDC developmental handout.
There was no statistically significant difference between intervention or control groups in
terms of EI referral or evaluation (Jimenez et al., 2017). The intervention group exhibited a
change in the post assessment about how EI can help families with developmental delay.
However, the RCT pilot was a small sample size and not generalizable to all settings and a
higher percentage of parents in the intervention group had post-secondary education, possibly
skewing the results. The authors suggested that low health literacy is likely influencing decreased
EI evaluation. A referral process that addresses parents’ knowledge base about developmental
delay and EI could increase referral completion.
A quality improvement (QI) report in 2018 by Conroy et al. sought to improve the
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connection of families with EI after positively screening for developmental delay. The
improvements focused on a clear referral pathway and post referral tracking system. The primary
outcome measure of 70% referral completion was met during the QI project timeframe.
Additionally, children with motor delay and private insurance were more likely to have a timely
referral. The authors reported significant challenges in the QI process attributed to varied sitespecific information with EI offices. Since EI programs are state and county administered, there
was no central database in tracking EI referrals and intake processes varied significantly. When
the primary care office referral process was not tailored to the specific EI office processes,
patients who were lost in the EI referral process were not identified or tracked. This study
utilized patient navigators that helped track and assist families in the EI referral process. Due to
this specific role, which is not typically seen in primary care offices, the findings are not
generalizable to the larger population. However, outlining a clear referral process and utilizing a
tracking system that includes post referral feedback and follow-up was successful in this QI
project and has implications for this DNP project.
Talmi et al (2014) also reported a QI project aimed at improving screening and referral
efforts in primary care for positive screenings for developmental delay. Using a screening
template, clinical informatics, and phone follow up, the referral process improved significantly.
The total enrollment in the study was 3,023 children; 86% of the children were screened and
15% screened as positive for developmental delay. Phone follow-ups increased EI referrals from
13% to 49%. Additionally, the referral status update scanned into the electronic medical record
(EMR) increased to 79% with this QI project. A significant finding in this study was that referral
outcomes are consistently not reported in EI Office state data and without consistent data from
the referral outcome, the referral process is difficult to improve.
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Pediatric provider perceptions and understandings of the EI program and referral process
were examined in a study by Moore et al. (2017). A 20-question survey was completed by 60
practitioners assessing their training and screening practices, their confidence in discussing
results, and EI referral processes, and their confidence in system processes (both EI and primary
care office). Survey results demonstrated recent provider training related to greater confidence in
EI referral skills. A majority of the providers were not confident in the referral process from their
primary care office. Providers who reported they were able to discuss the referral process were
also more comfortable discussing abnormal screens. Additionally, providers who were confident
in the EI referral process, when potentially unnecessary, reported that the EI referral, whether
potentially unnecessary, was more helpful than harmful. Despite the lack of generalizability with
a low sample size in a primarily urban practice, the contributions of this study on the project are
applicable. Not only should a clear referral process be in place for EI, but targeted provider
training and increased familiarity of EI programs and process might help ensure provider
confidence and strengthen approaches in the referral process.
In a retrospective cohort design, McManus et al. (2020) sought to examine the
characteristics associated with gaps in the EI referral system. Records were linked from primary
care health system and EI program database. Of the 14,710 children identified with a
developmental delay or disability, only 18.7 % received a referral to EI and 26% of those
referred received services. Children with a more serious developmental diagnosis were more
likely to receive EI services than children without a diagnosis. However, Black, non-Hispanic
children with a diagnosed condition were less likely to be referred. Given only 5% of EI-eligible
children received services, understanding the characteristics of those receiving services is vital to
the formation of a referral process aimed at increasing completion rates. The linkage of the
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primary care offices and the EI office highlights significant gaps in the current referral processes.
While this study examined one health system and EI office referral process and may not
generalizable, the prevalence rates of EI eligible and low referral rates reinforce the necessity of
this project and the critical link between a primary care and EI offices.
An additional descriptive study examined differences of EI referrals after positive screens
(Wallis et al., 2021). A chart review of 7,358 children who scored positive in a standardized
developmental screening tool found that only about 40% were referred to EI, with 17.5% already
enrolled, and 42.5% not referred despite the positive screen. Children who screened positive and
referred were more likely to be white, male, older and lower socioeconomic status. Of note, there
was no statistical significance between EI referral and ethnicity or language. This study was from
one health system, spanning urban and suburban areas with mixed income ranges. As it only
examined one system’s referral outcome process of positively screened patients, it is less
generalizable.
Chan et al. (2021) also examined EI referral outcomes after positive screens for
developmental delay. In a longitudinal cohort study, EI completion was examined in relation to
demographic variables. A QI database was used in this study. Of 181 eligible patient charts,
about 62% had a documented completed EI evaluation. The younger age of the child (under 3
years old), a diagnosis of a chronic medical condition, and non-English speaking increased the
odds of a completed evaluation. The study was conducted in an urban health system and a
majority of the sample identified as a minority race and Hispanic. The authors suggested that
Hispanic cultural differences may have accounted for the increase in referral completion of nonEnglish speaking clients, but this finding is not consistent with existing research. No significant
association was reported between other demographic variables including race, ethnicity, or
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socioeconomic status (SES). This study helps to strengthen and identify factors associated with
successful referral outcomes.
The last article included in this review is from the Journal of Early Intervention. Roy et
al. (2021) conducted a cross-sectional secondary analysis study examining EI services in
comparison to the use of cross-system communication using data from a national survey. The
results of the study (N = 1,184) showed a larger portion of children with cross-system
communication (defined as communication between health care provider, childcare provider, or
special education provider) received EI services. Low SES was also associated with decreased EI
referral completion. Additionally, recent developmental screening within the past year also
increased EI services. Limitations of this study included a low sample size and a lack of
reporting what information was included in cross-system communication. Implications for this
project from this study demonstrate the need to engage in cross-system communication,
improving family engagement with the primary care office and county EI service providers to
increase EI referral completion and services. See Table 2 for data.
In summary, the synthesis of existing research examining the EI referral process reveals a
varied and complex body of data. Demographic factors of patients with missed EI referral
opportunities need further study to establish a correlation to EI referral completion. However,
due to siloed EI programs across states and counties and the lack of a national database tracking
completion of EI referrals, the body of evidence will be challenging to amass for a consistent
evidence-based recommendation. What remains clear is a significant percentage of children who
are eligible for EI or have a positive developmental screen continue to miss EI referral
completion and services (Jimenez et al., 2014; Jimenez et al., 2017; McManus et al., 2020;
Wallis et al., 2021).
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Congruently, the evidence consistently confirms that QI projects addressing EI referral
completion significantly increased referral completion rates (Conroy et al., 2018; Jimenez et al.,
2014; Talmi, 2014). Despite a variety of improvement systems, every examined study improved
completion rates. These methods included EMR usage, faxed referrals, internal tracking, crosssystem communication, and follow-up phone calls. Upon review of the existing literature, a
referral algorithm addressing EI referral completion rates should be clear and easy to implement
and utilize in the clinical setting. Creating a referral process algorithm provides a necessary
extension of the universal developmental screening recommendations and establishes a clear
pathway to EI referral.
Related Literature
A multi-step process is involved in EI enrollment. The AAP (2006) put forth an
evidence-based developmental screening algorithm guideline clearly stating EI referral after a
positive screen is recommended; however, the steps of the referral process are missing. While the
AAP’s recommendation stated that EI services are particularly helpful when a child is positively
screened because they can offer evaluation and services in a timely manner it fails to provide
recommendations and guidelines in the referral completion.
Improvement in the referral process is essential to improve patient outcomes and provide
evidence-based care. Miscommunication between pediatric primary care offices, EI service
coordinators, and families can significantly contribute to low EI referral rates (Rosenburg et al.,
2013). Addressing barriers providers perceive as important are valued components of the referral
process. A recent AAP commentary discussed a lack of available treatment options as a barrier to
screening and noted EI lacks the capacity to provide services (Elansary & Silverstein, 2020).
Therefore, increasing referral completion rates must be paired with improvement and increases
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in EI service capabilities.
The synthesis of the evidence above did not address gaps in EI offices and system to
adequately respond to primary care referrals. However, it is important to understand that most
children eligible for EI services do not reach an evaluation and many factors in the primary care
process are associated with the referral failure (Wallis et al., 2020). Evidence-based guidance is
needed to improve the referral process. Flower et al. (2020) concluded that advocacy for referral
and follow-up resources are necessary to improve developmental outcomes in identified children.
In a systematic review examining early intervention Part C enrollment, Twardzik et al. (2017)
stated that identification of best practices ensures early access to services and is essential to
improved outcomes. Therefore, the creation of a clear algorithm that moves a patient from
identification to referral completion might benefit patients.
Conceptual Model
When considering the process of follow up after an EI referral, the Donabedian
model (Donabedian, 1980) can be utilized. The model provides a framework for examining
health services and evaluating the quality of health care and breaks down measurements for
improvement into three categories: structure, process, or outcome (Finkleman, 2018).
Donabedian (1980) believed structure measures influence process measures, which
influence outcome measures. In the EI referral process, there are many steps that can lead to
failure. By identifying breakdowns in the primary care referral, the reasons for failure can
also be sorted into the three categories to determine what evidence-based interventions
might have the greatest effect in improving the successful referral. Improving the outcome,
a successful EI evaluation and consequently EI services, promotes the optimal development
of a child (Oster & Braaten, 2016).
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The EI referral algorithm matches components of structure and process in the
Donabedian model (Donabedian, 1980). When the referral structure is examined, many
factors can contribute to a breakdown in the referral process, including how a primary care
provider orders the referral, how the family is contacted, and what referral feedback occurs
from the office of EI to the primary care office. Currently, referrals can be placed either
through the EMR or a direct phone number for providers or parent. If the EMR is not
utilized, the referral cannot be tracked in the EMR system. If the parent calls the EI office
via phone, there is no notification sent to the primary care office. Additionally, many
extrinsic factors may affect referral completion, including lack of access to facilities, health
insurance or financial burdens that prevent the follow-up from occurring (Atkins et al., 2020;
Robinson et al., 2017).
During the referral process, patient-provider interactions may also contribute to the
referral failure. These can include both technical issues such as changing phone numbers,
lack of understanding due to limited English proficiency, provider bias, or lack of
community and culturally sensitive providers to aid the family in the referral process
(Rodrigues et al., 2016). Provider and patient interpersonal qualities can also create a
breakdown in communication and prevent the sharing of information among providers and
agencies and/or between providers and the families (Atkins et al., 2020; Finkleman, 2018).
Method
Design
This quality improvement project uses qualitative content analysis of existing
empirical and theoretical literature (Polit & Beck, 2017) as a critical analysis of literature
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that might inform algorithm structure and steps. This method uses both inductive and
deductive strategies as analysis and is suitable for combining both quantitative and
qualitative research data, as discussed in the literature review section.
The analysis generated an overview of the conceptual patterns and associated themes
(Hseih and Shannon, 2005). Through qualitative analysis, the identification of the steps of an
evidence-based clinical algorithm for primary care providers were defined. The project
director explored the patterns and barriers leading to EI referral failure. These components
influencing the referral are included in the key to the algorithm.
Members of the Children’s Hospital of Philadelphia (CHOP) Care Network:
Delaware County Primary Care pediatric practice were consulted on the project and gave
approval. The Center for Nursing Research and Evidence Based Practice at CHOP was also
consulted on the project. The CHOP Delaware County practice’s operational structure for
this quality improvement is outlined in the matrix model (See Appendix C). The project’s
evidenced-based algorithm was created to assist primary care providers in the referral
process to promote successful referral completion. The algorithm construction was the first
phase of the project.
In the second phase of the project, a panel of 7 experts in the field of pediatric
development, developmental delay, and EI were asked to evaluate the draft algorithm. The
expertise of the panel was interprofessional and included developmental providers, primary
care providers, early intervention providers, social work providers as well as a parent of EI
services. Lynn’s (1986) process for calculating expert content validity was adopted.
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The third phase of the project will be completed after graduation and involves
implementation of the algorithm into a CHOP primary care practice. The algorithm and/or
some of its components will be embedded into the practice’s EMR and utilize best practice
alerts to provide guidance for providers in the EI referral process. Additionally, interagency
communication between the EI office and primary care practice will be utilized to provide
referral feedback.
Sample and Setting
The available empirical evidence from systematized review of the literature
describing EI referral processes and failure to successful completion was utilized in the
qualitative content analysis of the textual sources. Both randomized controlled trials and
qualitative research were included as well as mixed method and quality improvement
designs. Additional literature was located using the snowballing technique, reviewing the
reference lists of the identified articles to determine the relevance to the analysis.
Ethical Considerations
La Salle University’s Institutional Review Board (IRB) was the primary approval
committee for the project. The contact for the IRB was Sonni Rose Mazzone, IRB
Coordinator, at mazzones2@lasalle.edu. A letter documenting the decision is in the
Appendix D of this project. The project was exempt from an IRB review, as this was a
nonexperimental study with no live subjects and thus no harm. CHOP’s IRB was also
consulted as a secondary IRB. The PI/sponsor for CHOP IRB was Elizabeth Froh, PhD.
CHOP IRB also deemed the project to be exempt from IRB review. Phase 3 of the project
will also be exempt as it is a quality improvement project and will comply with Health
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Insurance Portability and Accountability Act of 1996 (HIPAA) requirements and comply
with the standards of care in screening practices.
Instrumentation
Phase one of the project included content analysis of literature sources. This project used
qualitative directed content analysis of literature on EI for children 0 to 3 years, using Hseih and
Shannon’s (2005) deductive qualitative analysis to identify codes in the literature. The deductive
coding scheme was divided into successful and unsuccessful sections. Further divisions in each
section were provider, system, and patient/family characteristics. The Conroy et al. (2018) article
was utilized, “Ensuring timely connection to Early Intervention for young children with
developmental delays”. A 5-column table was created in Microsoft Word with the following
headings: Theme, Categories, Code, Indicators and Page Numbers, Step in Algorithm, and
Citation to document the steps of the algorithm. The draft algorithm was created based on the
data collected and discussed in the results section.
Phase two of the project entailed establishing preliminary validity of the draft
algorithm. A panel of 7 experts (in pediatric development, developmental delay, and EI)
reviewed and evaluated the draft algorithm. The expert panel was compromised of nurse
practitioners, a physician, a EI service coordinator, a EI service provider, a social worker
and a parent who participated in the EI program. Experts were asked to use a modified Lynn
scale for content validity (Lynn, 1986). An item content validity index on items (I-CVI) and
a survey (algorithm) content validity index (overall) (S-CVI) was utilized to determine the
validity of the algorithm (Polit & Beck, 2006). A score of .80 or more was desirable in both
CVIs and S-CVI. See Appendix B. Based on the expert validity results and agreement, the
algorithm was revised (Hseih and Shannon, 2005).
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Phase three will be developed after graduation with the Center for Nursing Research
and Evidence Based Practice at CHOP.
Procedures for Data Collection
The systematized review of the literature and other relevant documents was utilized
as the data for this project. The body of literature and research on the referral failure in EI
was analyzed using the content matrix. The articles included in the review range from
quantitative to qualitative as well as mixed methods.
Data Analysis and Results
Qualitative Analysis
Content areas were identified to begin the analysis process (Bengtsson, 2016). The
directed content analysis matrix followed the method set forth by Hseih and Shannon
(2005). The matrix included factors that were consistent with the Donabedian (1980) model
measurement of structure, process, and outcomes. Two categories were identified:
successful EI referral and unsuccessful EI referral. Further coding in each of two categories
was based on system characteristics, provider characteristics and family characteristics. In
the System category which encompassed both structure and process in the Donabedian
model, the following codes were identified: referral system database, faxed referral
utilization, electronic health record utilization (EHR) and EI partnership. For the provider
characteristics which also encompassed structure and process measures the identified codes
were language or ethnicity differences, provider knowledge of program, and up-to-date
provider education. Family characteristics also included primary language, ethnicity or racial
characteristics, knowledge of EI program or understanding of developmental delay and
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understanding of the voluntary nature of the program. Next, the effort was on condensing,
categorizing. and compiling the data into the listed categories and coding.
The content analysis aided in the initial algorithm draft through the identification of
key content areas. The initial starting point in the algorithm was developmental screening
that led to EI referral recommendation. The process after the EI referral is made was the
primary driver in the algorithm. The structure of the algorithm addressed the overall referral
process as it outlines the steps needed for a successful referral outcome. The algorithm also
outlines interagency communication necessary for the process of referral feedback.
Additionally, outlining family consent in the algorithm was important to address family and
provider characteristics and promote communication about developmental concerns and
examination of why the referral was unsuccessful (more education needed, interpreter
needed, referral to community resources).
Content Expert Validity
The algorithm was reviewed by seven content experts. The responses of the expert
reviewers were entered into an Excel Spreadsheet. Nine content areas of the algorithm were
chosen for review and each item’s I-CVI was calculated based on percentage of reviewers
choosing number 1 rank (vital part present). Initially eight of the nine items scored higher
than 0.8 establishing validity of the content area. Item 4, “Algorithm promotes improved
office procedures influencing successful EI referral” scored at 0.71. The overall S-CVI was
0.92, establishing overall survey validity.
Comments were analyzed for themes and the algorithm was revised to address item 4
and improved office procedures with a clearer outline of primary care office feedback
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process and PCP follow up. Examples of comments follow: “this is helpful to outline the
steps after referral that a family must complete to obtain services.” “As discussed,
consideration for prompts for provider that may be unknown as a reason for referral
(prematurity, high risk social factors, NICU stay).” “Our group has found that EI agencies
have a hard time locating the provider to send feedback about the outcome of a referral. We
are working to remedy this to find a central contact at each primary care site. Otherwise,
PCPs rely on families to convey this information, which may be incomplete if they don’t
understand the process.” “I often feel that I am not sure if the family engaged with EI and if
they refused or accepted services. This part may need to be refined – should each provider
follow up on the EI referral once faxed?” Both data sources informed the algorithm’s
revision.
Discussion
Discussion of Findings
The results of the project, appraisal of the literature, directed content analysis,
algorithm creation, and expert content validity, offer an improved process improvement for
EI referral in primary care pediatrics. The structure and process improvements in the
algorithm will be tested in measures after implementation in phase three of the project.
Outcome measures are influenced by improvements in both structure and process.
Implementation of the proposed algorithm aims at impacting and improving referral rates in
practice for children and families screened positive or referred to EI who are at risk for
developmental delay.
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Limitations
The following are the limitations of this project. Since the clinical and EI referral
process data was taken from one primary care office and one EI county office, the clinical
relevance to other primary care settings and other EI county offices is undetermined. There
are primary care office variations. The practice variations between a larger primary office
connected to a hospital network with significant support and resources and a smaller
privately owned small primary care office are substantial. EMR variations and capabilities
also occur in these practice settings as well as office protocol for follow up on
developmental testing and surveillance.
There are also significant screening variations that exist in differing primary care
offices as well EI county office variations. Differences exist in referral processes of countybased EI offices, as the services offered to children are siloed at the county level and referral
routes not standardized. There also remains interagency collaboration boundaries confined
by HIPPA and patient privacy. Finally, as there is no centralized tracking system for EI
referrals the outcome of any quality improvement in referral practices will be difficult to
measure on a larger scale.
Implications
Improvements in the EI referral process that are evidence based and standardized
have the potential to increase referral rates and successful evaluation completion leading to
increased delivery of services to eligible children and their families. The algorithm’s
creation along with provider education of EI referral and evaluation processes has the
capacity to improve referral completions rates. Furthermore, increased interagency

30

communication and coordination of services between the primary care office and the county
EI office will also provide improvements to services for eligible children.
Future Project and Plans
Phase 3 of the project involves embedding the algorithm into the EMR along with
best practice alerts. This implementation as well as the creation of a formalized tracking
system of referred patients can potentially improve referral completion rates. Additionally,
focusing efforts on provider education and bias training will address inequities in the referral
process.
Conclusion
The first three years of a child’s life is a critical time for optimal growth and
development and there are a myriad of factors affecting development, including inequities
and disparities associated with social determinants of health. The tracking of developmental
milestones over the course of these 3 years through regular contact with primary care
pediatric providers can help to identify delays and address some inequities associated with
possible delays. Developmental screening and surveillance are evidence-based standards of
care in pediatrics and failed screenings often result in EI referrals for further evaluation and
testing. This doctoral project adds to the evidence-based literature regarding EI referrals and
outlines the processes recommended after a failed screening for developmental delay. EI
programs provide necessary services to eligible children and the creation an evidence-based
referral algorithm. Outlining the referral process for primary care providers will help with
referral completion and coordination between primary care providers and EI offices, provide
eligible EI benefits, and ultimately improve a child’s outcomes in growth and development.
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DNP Project Team
The DNP Project Team Chair was Mary L. Wilby, PhD, MSN, MPH, RN, CRNP, ANPBC, The Faculty Member was Frances DiAnna Kinder, PhD, RN, CPNP-PC. Preceptor was
Tigerlily Rubin, MD, CHOP Primary Care Delaware County provider.
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Table 1
Search Process Review of Literature
N
Database

Total
Articles

Articles
Remaining
After Title
Review

Cochrane
149
5
Library
Joanna Briggs 14
0
Institute EBP
Database
CINAHL
137
18
Medline
117
12
PubMed
84
20
HAPI
0
0
TRIP
115
2
ProQuest
83
7
Dissertations &
Theses Global
Note. Number of duplicate articles removed

Articles
Remaining
After
Abstract
Review

Articles
Retrieved
and
Examined

Articles that
fit Inclusion
Criteria

3

2

2

0

0

0

6
9
9
0
0
4

5
6
5
0
0
4

2
2
1
0
0
1
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Table 2
Review of Literature Matrix for EI Referral Factors
Database #
Article

Purpose of Study

Theory or
Conceptual
Framework

Design

Measuremen Data Analysis Findings
t Major
Variables
(Instrument)

Cochrane #1
Jimenez et
al., 2014

To identify parent,
child, community
and health care
provider
characteristics
associated with EI
referral and
multidisciplinary
evaluation (MDE)
by EI.

Modified
Grounded
Theory

Mixed
methods
secondary
analysis
from a RCT
and
qualitative
interviews
N = 434

Dependent
variable:
referral to EI
and child
receipt of
MDE.
Independent
variables:
parent, child
and provider
characteristic
s

Logistic
regression, bivariate
analysis,
multivariate
logistic
regression
Qualitative
interviews:
themes
identified
through an
iterative
process using
modified
grounded
theory

Children with
special health care
needs and children
with
developmental
concerns in 2 or
more domains
were associated
with EI referral.
No parent or
community factors
were associated
with EI referral.
Faxed referral and
2 or more affected
developmental
domains were
associated with
MDE completion.

Evidence
Level of
Research
& Quality
Johns
Hopkins
Nursing
EvidenceBased
Practice
Level I B
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Cochrane, #2
Jimenez et
al., 2017

To address barriers
of EI service
receipt. Increased
EI intake and
evaluation would
occur with
intervention
targeting increased
knowledge of
developmental
delays and the EI
referral and
evaluation process.

Shared
clinical
decision
making

RCT- pilot
N= 64
parent-child
dyads

Intervention:
video patient
decision aid
on
developmenta
l delay and EI
and text
message 7-14
days after
visit
Control:
Standard care
with CDC
handout on
development

Descriptive
statistics,
Longitudinal
linear models,
Wilcoxonsigned rank
test, chi
square
analysis.

Qualitative
Interviews Theme:
Office procedures
are critical in
completing
developmental
screenings and EI
referrals
64% of
participants
completed an EI
intake and 53%
completed an EI
evaluation.
While not
statistically
significant, results
suggest that high
likelihood of low
health literacy
decreased
completed EI
evaluation.
Intervention group
agreed with
statements about
developmental
delay and EI
resources can help
families more than
control group.

Level I C
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CINAHL #1 Improvement of
Conroy, 2018 the EI referral
process using a
system to connect
families with EI,
creation of a clear
referral pathway,
and post referral
tracking system.

Quality
Improvemen
t
N = 309

Primary
outcome
measure:
increase EI
referral
completion to
70%
Measured
provider
adherence to
referral
system within
the EMR
Tracked
status of
referrals at
120 days.

T tests, Chi
square, and
multivariate
logistic
regression

CINAHL #2
Moore et al.,
2017

Descriptive
Study
N = 60

20 question
provider
survey
Professional
training and
screening
practices,
confidence in
discussing
screening
results and
explaining
the EI
system,
Confidence

Chi Square,
Pearson
correlations

Compare
understanding and
perceptions of
pediatric providers
that could be
modified by
clinical training
that would
positively affect
the completion of
EI referrals.

Motor delay and
privately insured
children were
more likely to
have a timely
referral. The
evaluation
percentage rose
from 50% at
baseline to 72%
during the
intervention
period. Rate of
evaluation
increased from
56% to 93% in the
trial of the EI
registry.
Recent provider
training related to
greater confidence
in skills in 48%.
Low confidence in
referral process
Increasing
comfortable
discussing
abnormal screens
if knowledgeable
about referral
process
17% reported
harmful if referred

Level V B

Level III
B
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Medline #1
McManus,
2020

Examination of
child
characteristics
associated with
gaps in EI referral,
access and service
type outcome.

Retrospectiv
e Cohort
Design
N = 14,710

Medline #2
Wallis et al.,
2021

Examination of the
racial, ethnic and
sex differences of
EI referrals after

Descriptive
Study
N= 7358

in office
procedures,
EI system
processes and
screening
measures,
Dependent
variables: EI
referral, IFSP
receipt, EI
service type
and number
of services
used

Chart review
of positively
screened
children,

to EI and child was
not delayed

Adjusted logit
regression,
ordinal logit
regression,

Wilcoxon
rank-sum tests
and chi square
analysis.

Only 18.7% of
developmentally
delayed children
were referred to
EI.
Only 26.3% of
those referred were
in receipt of EI
services.
Children with an
established
diagnosis were
4.6% more likely
to be EI referred.
Infants referred
were more likely
to be very low
birth weight,
younger ages,
black, low income
and have special
health care
conditions.
Children referred
after positive
screen were more
likely to be white,

Level III
B

Level III
B
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positive
developmental
screen

demographics
, EI referral
outcome:
already
referred,
referred the
day of the
positive
screen, or not
referred to EI
before or on
the day of the
screen.

Multivariable
multinomial
Logistic
regression
models

PubMed #1
Talmi et al.,
2014

Improvement of
screening and
referral efforts in
primary care after
abnormal
developmental
screening results

Quality
Improvemen
t
Phone
follow-up
N = 3023

Pre and Post
measurement
s
Referral
outcomes
Outcome
variables:
screening
rates, actions
taken by
providers, EI
referrals,
EMR
documentatio
n

MantelHaenszel
Chi square
tests and
Fisher’s exact
tests

Pro-Quest #1

Examination of the
EI referral

Descriptive
study

Dependent
variable: EI

T tests

male, older, lower
income
No statistical
significance
between EI referral
and language or
ethnicity
43% of positively
screened children
were not referred,
56% of those
deferred referral,
and 28% no action
was deemed
necessary.
With phone f/u’s
Level V B
referrals increased
from 20% to 50%
of children with
abnormal
screening
Referrals to EI
increased from
13% to 43% with
phone f/u and 39%
post
Referral Status
Updates scanned
into EMR
increased 23% to
60%/79%
Of the patients
Level III
studied 61.9%
B
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Chan et al.,
2021

outcomes
Identification of
factors associated
with successful
referral outcome

Longitudinal
Cohort
Study
N = 181

evaluation
completion
Independent
variables:
Demographic
s

Logistic
Regression

Other #1
Roy et al.,
2021

Examination of the
factors associated
with cross-system
communication
and the association
with receipt of EI
services.

Descriptive
study
Secondary
analysis
Crosssectional
and parentreported
data
N = 1184

Dependent
variable: EI
plan
Independent
variable:
Cross-system
communicati
on
Covariates
age, sex,
race,
ethnicity,
income level
family
structure,
highest level
of education
of primary
care giver.

Bi-variate
association
Logistic
Regression

Note. *Full citation cited in references

completed EI
evaluation
There were 3
predictors of
evaluation, young
age, chronic
medical condition
and non-English
speaking
Larger portion of
children with
cross-system
communication
received EI
services (16% vs
4%, p<.0001)
Receipt of EI
services was 2.9
times higher in
children who had
cross-system
communication
Children with
developmental
screening the past
year were 4.5
times higher to
receive EI
services.

Level III
B
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Table 3
Number of Children Receiving EI Services 0 to 5 Years of Age
Location

2015-2016

2016-2017

2017-2018

2018-2019

2019-2020

Chester County

3,789

3,963

4,090

4,220

4,135

Delaware County

3,553

3,746

3,660

3,804

3,817

13,971

14,521

15,905

16,835

18,046

21,313

22,230

23,655

24,859

25,998

Philadelphia
County
Totals
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Table 4
Percentage of Children 3 to 5 Years of Age with Parental Consent to
Evaluate Not Evaluated within 60 Days
Location

% of total
evaluated

% of total
evaluated

% of total
evaluated

% of total
evaluated

Chester

0.20

0.10

0.64

0.20

Delaware

1.60

1.20

4.20

8.40

Philadelphia

3.80

5.90

9.00

25.50
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Table 5
Percentage of Infants and Toddlers with Individualized Family Service
Plans (IFSP) who did NOT receive EI services on Their IFSPs in
Timely Manner
Location
% of
% of
% of
% of
total
evaluat
ed

total
evaluat
ed

total
evaluat
ed

total
evaluat
ed

Chester

9.80

9.20

9.20

6.90

Delaware

15.40

14.40

14.40

12.00

Philadelphia

10.80

12.40

12.40

11.70
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Table 6
EI Referral Algorithm Item Content Validity Index Results

Expert

Item
1

Item
2

Item
3

Item
4

Item
5

Item
6

Item
7

Item
8

Item
9

1

1

0

1

1

1

1

1

1

1

2

1

1

1

0

1

1

1

1

1

3

1

1

1

1

1

1

1

1

1

4

1

1

0

0

0

1

1

1

1

5

1

1

1

1

1

1

1

1

1

6

1

1

1

1

1

1

1

1

1

7

1

1

1

1

1

1

1

1

1

Results

1.00

0.86

0.86

0.71

0.86

1.00

1.00

1.00

1.00
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Figure 1
EI Referral Algorithm for Primary Care
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Figure 2
EI Referral Algorithm for Primary Care
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Appendix A
Local County Data on EI Services from 2015 to 2020
Data were collected from The Annie E. Casey Foundation Kids Count Data Center
(2020) to determine the number of children receiving EI Services in the local counties served
by my practice. This foundation is dedicated to providing high quality data about services
kids’ access to support their well-being.
The Bureau of EI Services and Family Supports data on timely EI services were also
examined and collected from the Pennsylvania State Data Center (2020). The data were
collected about Special Education and EI services for the Department of Education and
compiled through Intermediate Units provided to them through individual School Districts.
The accuracy of the data cannot be verified as it comes from data reporting based on services
provided and does not capture requests or referrals for services that went unanswered.
Data from the years 2018-2019 and from 2019-2020 will be tracked through the Kids
Count Data Center to examine trends in the past two years. As the total number of children
accessing services in the region have increased over the period reported, the current pandemic
situation in 2020, could significantly affect the rates of utilization of services.
Additionally, through collaboration with the Delaware County Office of EI, tracking
of referrals and completion of evaluations will be tracked and evaluated with the algorithm
discussed in the paper. Data sharing through a memorandum of understanding (MOU)
between agencies will enable tracking of referrals placed through our primary care offices and
the algorithm will enable care providers to address reasons the referrals and evaluations were
not completed.
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Stephanie Graaf, MPT, an EI provider for Delaware County was consulted and agreed
with the data and research discussed in this paper. Her agency provides services to infants to
toddlers living in Delaware County. Kate Wallis, MD, MPH, a developmental pediatrician
working with children with autism, agrees that expedient referrals after a child screen is
positive for a developmental delay during primary care pediatric well-child visits will help
promote optimal function and has the potential to decrease further harm to a child’s
development. Dr Wallis is currently working on the “equity of identification of young
children with developmental disorders and autism spectrum disorder, to help children from
diverse backgrounds access earlier intervention.” The algorithm discussed in this paper will
address this problem.
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Appendix B
Early Intervention Referral Algorithm
Expert Validity Check*
Content Experts: Please critique parts of the draft of XXX. Please read each section and rank the sections using the scale provided. Use yellow
highlighting to select the number on the scale, save the document, and email to XXX. Thank you very much.
Circle your responses on the 4-point scale provided. Kindly comment on additions, deletions, and revisions as you evaluate each section.
1.
1 = not
2 = unable to assess
3 = relevant
4 = very
Comment
relevant
relevance without item but needs
relevant and
revision or item in
minor
succinct
need of such revision
alteration
that it would no longer
be relevant
2.
1 = not
2 = unable to assess
3 = relevant
4 = very
Comment
relevant
relevance without item but needs
relevant and
revision or item in
minor
succinct
need of such revision
alteration
that it would no longer
be relevant
3.
1 = not
2 = unable to assess
3 = relevant
4 = very
Comment
relevant
relevance without item but needs
relevant and
revision or item in
minor
succinct
need of such revision
alteration
that it would no longer
be relevant
4.
1 = not
2 = unable to assess
3 = relevant
4 = very
Comment
relevant
relevance without item but needs
relevant and
revision or item in
minor
succinct
need of such revision
alteration
that it would no longer
be relevant
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Appendix C
Program Goal 1: To identify barriers that exist in the failed referral process for children and families
Program Goal 2: To identify the essential components of an evidence-based algorithm addressing referrals
Program Goal 3: To incorporate expert opinion and evaluation of algorithm, finalize for clinical practice.
Objectives
Methods, Interventions,
Timeline
Evaluation
Responsible
Techniques
Methods
Personnel
Short-Term Objectives
By the end of December 2021
1. Complete extensive
literature review.

Literature Review
Needs Assessment
Baseline Data

3 months

Reproducible
Literature search

K Thompson
CHOP Liaison
Librarian,
DNP Program
Panel

2. Collect data from
stakeholders on EI
utilization rates.

Data Collection
Needs Assessment
Baseline Data
Focus Groups

Monthly
ongoing

Quantitative
instruments

K Thompson,
CHOP Primary
Care office,
Office of EI
Delaware
County

6 months

Qualitative
K Thompson
Content Analysis DNP Program
Panel

Outcomes

Comprehensive
review of
existing
research in
relation to EI
referral failure
Low rates of
utilization
identified in the
local
community

Medium-Term Objectives
By the end of April 2022
1. Perform secondary
Date Coding
qualitative research with Identification of current
a content analysis.
themes

Well defined
components of
the algorithm –
clearly
identified
process and
effectively
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2. Identify and formalize
key components in
algorithm

operationalizing
knowledge
Precise
procedure to
address referral
failure
achieved.

Specific input/output of
algorithm identified

6 months

Test and revise
using case
studies

K Thompson,
Office of EI
Delaware
County

1. Expert opinion data
collection

Data Collection
Edit and revise as needed

9 months

K Thompson

Gaps in the
literature
bridged by the
experts

2. Formalize EI referral
process

Training of primary care
providers

9 months

Quantitative
Measures- Scale:
Validity and
Reliability of
Algorithm and
Individual steps
Quantitative data
on utilization
rates.

K Thompson,
CHOP Primary
Care team
(Medical
Director, Office
Manager, Social
Worker,
providers, triage
RNs), Office of
EI

Consistently
referring
appropriately.

Long-Term Objectives
By the end of June 2022

Increased EI
utilization
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Appendix D
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Appendix E

